Depolarization-induced superoxide radical formation in rat hippocampal slices.
Glutamate is the major excitatory neurotransmitter in the brain. Activation of glutamatergic receptors induces neuronal depolarization, and if this activation is excessive, it can lead to cellular damage. Evidence for the participation of glutamatergic receptor systems in the production of oxygen free radicals in neuronal cells is accumulating. In the present study, we have kept hippocampal slices under depolarization conditions induced by including 50 mM K+ in artificial cerebrospinal fluid (dACSF) and followed superoxide radical formation. Superoxide radical formation was increased in dACSF-incubated hippocampal slices. We have also attempted to determine the relative contribution of agonist- and voltage-sensitive channels to superoxide radical formation by using their selective blockers. Superoxide radical formation was suppressed by MK 801, memantine, APV, CNQX, and TTX application to dACSF-incubated hippocampal slices. Similar studies on different experimental systems may help to unravel the underlying critical events and active mechanisms that may lead to superoxide radical generation and subsequent neuronal cell death.